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Abstract 
The stress-strain behaviour and microstructural evolution of the Ti-6Cr-5Mo-5V-4Al (Ti6554) 
alloy was systematically investigated using Split Hopkinson Pressure Bar (SHPB) tests over a 
wide range of strain rates from 1000 s-1 to 10000 s-1 and initial temperatures from 293K to 
1173K. Dislocation slip is the main deformation mechanism for plastic flow of the Ti6554 
alloy at high strain rates. The flow stress increases with increasing strain rate and decreasing 
temperature. Also the flow stress is more sensitive to temperature than to strain rate. For high 
strain rate deformations, the strain hardening rate is found to be negative at 293K and 
increases with increasing temperatures. Flow softening observed at 293K is potentially 
caused by adiabatic heating. The increment in the strain hardening rate with increasing 
temperatures may be the result of interactions between thermally activated solute Cr atoms 
and mobile dislocations. When the temperature is raised to 873K, a novel  precipitate 
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morphology consisting of globular  aligned in strings was observed in specimens deformed 
at strain rates of 4000 and 10000 s-1. It has hardening effects on the  matrix and is purported 
to nucleate on dislocations introduced by the high strain rate deformation. Adiabatic shear 
bands were observed in specimens deformed at higher temperatures (873K). The 
microstructure inside the shear bands is harder than that outside of the shear bands in the 
Ti6554 alloy. 
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1. Introduction 
Beta titanium alloys have been developed for use in large section structural aerospace 
components due to their high hardenability and improved forgeability[1-4]. The Ti-6Cr-5Mo-
5V-4Al (Ti6554) alloy is a newly-developed metastable beta alloy which has an excellent 
combination of strength and ductility. An ultimate tensile strength (UTS) of around 1250MPa 
and fracture toughness (KIC) from 80 to 90 MPa m1/2 can be obtained for the Ti6554 alloy 
through proper solution and aging heat treatments [5, 6]. Under quasi-static conditions, the 
dominant deformation mechanism for  titanium alloys will change from stress-induced 
martensitic transformation to twinning to dislocation slip with increasing levels of  phase 
stability [7-9]. Due to its relative high stability, the main deformation mode for the Ti6554 
alloy under the quasi-static conditions is dislocation slip. In order to understand and optimize 
the mechanical properties of the Ti6554 alloy through controlling the microstructure, Li et al. 
and Pinghui et al. have investigated the relationship between microstructures and tensile 
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properties of the Ti6554 alloy [10, 11]. Kent et al. have investigated the influence of aging 
temperature and heating rate on the mechanical properties and microstructure of the Ti6554 
alloy [12]. In general, the published information on the Ti6554 alloy is limited and no one has 
investigated its mechanical properties and microstructure evolution over a wide range of 
strain rates and temperatures. However, processing technologies involving hot forging, 
machining and extrusion typically employ strain rates higher than 1000 s-1 and elevated 
temperatures. Under conditions of ballistic impact, the strain rate for the deformation of the 
target can be as high as 106  s-1. Therefore, it is important to understand, evaluate and predict 
the dynamic response of  titanium alloys over a wide range of strain rates and temperatures.  
The response of metals at high strain rates is quite different to that of quasi-static deformation. 
Over the past decade, researchers have investigated the dynamic response of various metals 
under the conditions of strain rates ranging from 10-3 to 104 s-1 over a wide range of 
temperatures. It was observed that the dependence of flow stress on strain rate and 
temperature is material-dependent. For most metals the flow stress increases with increasing 
strain rate but decreases with increasing temperature. However, for TWIP steel [13] and some 
aluminium alloys[14], flow stress is mildly sensitive or essentially insensitive to the strain 
rate. In addition, a strain rate softening behaviour was observed for a kind of high manganese 
steel in the range of ~500-1700 s-1 [15]. Khan et al. [16], Nemat-Nasser et al. [17], Hokka et 
al. [18] and Lee et al. [19-21] have done similar dynamic experiments on titanium alloys and 
observed that the flow stress is sensitive to high strain rates and elevated temperatures. For 
the Ti6Al4V[19] and Ti15Mo5Zr3Al[21] alloys, it was observed that  the flow stress is more 
sensitive to temperature than strain rate. In addition, when dynamic strain aging (DSA) 
occurs, the flow stress will increase with increasing temperature. DSA is caused by the 
interaction between moving dislocations and mobile point defects and appears at certain 
combinations of strain rate and temperature. Nemat-Nasser and his colleagues have observed 
4

DSA in commercially pure titanium[22] and Ti-6Al-4V [17]. It is concluded that DSA 
becomes more pronounced with straining and less pronounced with increasing strain rate. 
It is generally accepted that the volume fraction, distribution and morphology of  phase 
precipitates will have effects on the mechanical properties of  titanium alloys. The Ti6554 
alloy is able to be strengthened by large numbers of uniformly distributed fine lath-like  
precipitates formed through solution and aging heat treatment at suitable temperatures [12]. 
The strain, strain rate and temperature during dynamic testing can have effects on the volume 
fraction, distribution and morphology of  precipitates.  Consequently, it is essential to 
investigate the relationship between the mechanical properties of  titanium alloys and their 
microstructural evolution over a wide range of strain rates and temperatures. In addition, 
adiabatic shear bands are an important phenomenon which mainly occurs during high strain 
rate deformations. Materials may crack at the site of a shear band once the shear band 
initiates [23-28]. During high strain rate deformations, the heat generated by the deformation 
fails to dissipate and thus the elevated temperatures cause thermal softening which is 
dominant over strain and strain rate hardening, leading to the initiation of shear localization. 
Because of their low strain hardening rate and poor thermal conductivity, titanium alloys are 
recognized to be very susceptible to adiabatic shear bands [29, 30]. Most studies on the 
adiabatic shear bands in titanium alloys focus on Ti-6Al-4V and commercially pure titanium 
and few have focused on -Ti alloys. As adiabatic shear bands can lead to catastrophic 
failures, the criterion for their occurrence is of interest such that it can be avoided. 
 
In this work, the stress-strain behaviour of the Ti6554 alloy was investigated under high 
strain rates ranging from 1000s-1 to 10000s-1 and temperatures ranging from 293K to 1173K. 
The microstructural evolution of the Ti6554 alloy during high strain rate deformations was 
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observed and the correlation between the microstructure evolution and stress-strain behaviour 
was analysed. 
 
2. Experimental 
 
Hot rolled cylindrical rods of the Ti6554 alloy were solution treated at 1100 K for 1 h in a 
protective Argon atmosphere and then air cooled.  Aging treatments were conducted on the 
solution treated Ti6554 rods at 833 K for 8 h under ambient atmospheres and then air cooled. 
The chemical composition of the Ti6554 alloy is shown in Table 1. Individual cylindrical 
specimens were cut from rods using electrical discharge machining. The general dimensions 
of cylindrical specimens were 5 mm × 4mm. For testing at a strain rate of 104 s-1, smaller 
dimensions of 2×1.5 mm were required due to equipment limitations. As the aspect ratio is 
almost the same, the effect of specimen geometry does not affect the experimental results. 
The high strain rate tests were achieved using a Split Hopkinson Pressure Bar (SHPB) 
arrangement at strain rates ranging from 1000s-1 to 10000s-1 and temperatures ranging from 
293K to 1173K. SHPB tests have been extensively used to test the dynamic behaviour of 
materials at high strain rates ranging from 102 to 104s-1. The apparatus consists of a striker bar, 
an input (or incident) bar and an output (or transmitted) bar as shown in Fig.1. The specimen 
is sandwiched between the input and output bar. Once the striker bar impacts the input bar, a 
pulse referred to as the incident pulse will be created going through the input bar into the 
specimen. When the pulse reaches the interface between the input bar and the specimen, part 
of the pulse (reflected pulse) will be reflected back to the input bar while the rest (transmitted 
pulse) will be transmitted to the output bar through the specimen. These pulses are recorded 
by strain gages mounted on the bars. The flow stress , strain  and strain rate 
 	
using the following equations: 
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                                                                                                                                     (1) 
 
                                                                                                                                  (2) 
 
                                                                                                                            (3) 
 
R and t represent the reflected pulse and transmitted pulse, respectively. Ab is the cross-
sectional area of the bars, As is the cross-sectional area of the specimen and L is the gauge 
length of the specimen. C0 is the elastic wave speed in the bars which can be calculated by 
the equation     where E and  correspond to Young’s modulus and the density of the 
specimen, respectively.  
 
For the experiments at elevated temperatures, the specimens were heated by an in-situ 
induction coil and the temperature was regulated by a thermocouple not in contact with the 
specimen. After heating, the specimen was maintained at the designated temperature for 
approximately 2 minutes to ensure a uniform temperature distribution. Then the incident and 
transmitted bars were assembled by a pushing support. The striker bar was launched with the 
assembly of incident and transmitted bars synchronously to avoid temperature drops in the 
specimen. The assembly must be completed before the stress wave arrives at the incident bar. 
The contact time should also be controlled to within 500 ms as the contact between the bars 
and the specimen will lead to a temperature drop in the specimen. In order to decrease the 
friction between the contact surfaces of the bars and specimen, molybdenum sulphide was 
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used as a lubricant. Quasi-static compressive tests were done using an Instron hydraulic 
testing machine. 
Specimens for microstructural observation and X-ray diffraction were wet ground using 
silicon carbide papers, mechanically polished and ultrasonically cleaned. Specimens for 
Scanning Electron Microscopy (SEM) were etched using Kroll’s Reagent (2% hydrofluoric 
acid, 6% nitric acid and 92% distilled water). SEM was performed on a XL30 instrument. 
XRD was conducted on a D8 Advance X-ray diffractometer equipped with a graphite 
monochromators and a Ni-filtered Cu K source. Hardness testing was conducted on polished 
specimens using a Struers Vickers microhardness testing machine. 
 
 
3. Results  
3.1 Dynamic stress-strain response 
The true stress-strain curves of Ti6554 at different strain rates and temperatures are shown in 
Fig.2. The intense oscillations in the curves at high strain rates are due to the technical 
limitations of the Split Hopkinson Bar Tests[31]. None of the deformations resulted in 
fracture hence the ends of the curves represent unloading rather than fracture. The strain 
hardening rate is pronounced in the stress-strain curve performed under quasi-static 
conditions as shown in Fig.2a. However, the flow stress at strain rates higher than 1000s-1 is 
mildly sensitive to strain. At 293K, stress-strain curves at high strain rates show a negative 
slope. When the temperature is raised, the slope becomes positive as shown in Fig.2b, c, d. 
The strain hardening rate increases with increasing temperature for strain rates higher than 
1000 s-1. Hokka et al. observed similar strain hardening behaviour in another metastable beta 
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titanium alloy, Ti-15V-Sn-3Al-3Cr[18]. However, when the temperature is raised to 1173K,  
the stress-strain curve at 4000s-1 shows an almost zero slope for small strains and a negative 
slope for strains larger than 0.15. The flow stress of the Ti6554 alloy increases with 
increasing strain rate and decreasing temperature as shown in Fig.3. It is observed that the 
effect of temperature on the flow stress is more obvious than that of strain rate for the Ti6554 
alloy. In addition, it is observed that the relationship between flow stress and logarithmic 
strain rate is not linear and flow stress tends to increase to a greater degree beyond a strain 
rate of 103 s-1 as shown in Fig.3a. 
 
The dependence of the strain rate hardening and thermal softening effects on the strain rate 
and temperature are always quantified by strain rate sensitivity, , and temperature sensitivity, 
na. The equations to calculate these are listed below: 
                                                           !"  #$ 
!" # $                                               (4) 

%  &
 '()(*+ ,
!
-)
-*
$&                                                    (5)     
In equation (4), stresses 1 and 2 are obtained from tests conducted at average strain rates of 
.# and."respectively. In equation (5), stresses 1 and 2 are obtained from tests conducted at 
temperatures of /# and  /" , respectively. For Ti6554, the strain rate sensitivity decreases with 
increasing temperature as shown in Fig.4a, which is also observed for most other metals [20, 
21, 32-34]. The temperature sensitivity of Ti6554 increases with increasing temperature. An 
important observation is that when the temperature is raised to 1173K, the temperature 
sensitivity experiences a significant increment. Strain also has effects on the strain rate and 
temperature sensitivity for the Ti6554 alloy. According to Fig.4, the strain rate sensitivity 
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increases slightly with increasing strain while the temperature sensitivity decreases with 
increasing strain. 
3.2 Microstructural Observation 
The undeformed specimens of the Ti6554 alloy are solution treated and aged.  According to 
the XRD analysis shown in Fig.5a, the spectra can be indexed to  and  phases. An image of 
the microstructure of the undeformed specimen is shown in Fig.5b. It shows the  phase 
matrix and intragranular clustered  phases. The black areas represent  phase precipitates, 
which cluster inside the matrix and nucleate along the grain boundaries. The SEM image of 
the clustered  precipitates inside  grains is shown in Fig5c. They are mainly composed of a 
mesh of fine Widmanst tten plates. Similar morphologies of  precipitates have been 
observed in the Ti-5Al-5Mo-5V-3Cr (Ti5553) alloy aged at 673K or higher temperatures [35].  
 
Optical images of samples deformed at the strain rate of 4000s-1 by SHPB are shown in Fig.6. 
Microhardness testing was performed on these samples and results are shown in Fig.6h. It is 
found that the samples deformed at temperatures from 293K to 873K all exhibit typical aged 
microstructure for the Ti6554 alloy. Though the volume fraction of clustered  precipitates in 
the  matrix varies with experimental temperatures, the hardness of these samples is 
maintained around 345 HV as shown in Fig.6h. When the temperature is raised above 1000K, 
 precipitates begin to dissolve into the matrix and the hardness begins to drop. When 
deformed at 1173 K, which is higher than the  transus of the Ti6554 alloy, it can be seen in 
Fig.6f and g that all the  phase has dissolved into the  matrix. Also, full recrystallization 
occurs in the sample deformed at a strain rate of 4000s-1 and the temperature of 1173K as 
shown in Fig.6f. Partially recrystallized grains can be observed in the sample deformed at the 
strain rate of 1000s-1 and 1173K in Fig.6g because of comparatively smaller maximum strain.  
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The dominant morphology of intragranular  precipitate in the specimens deformed at 
temperatures of 293K and 573K is almost the same as shown in Fig5c. An important 
microstructure observation is that a string-like morphology stretching across some grains 
appeared in the samples deformed at strain rates of 4000 and 10000s-1 when the temperature 
is raised to 873K as shown in Fig.7a and b. These morphologies are confined to individual  
grains and the space between them is reduced with increasing strain rate. The string-like 
morphologies are 30-100m in length (Fig7a, b) and developed from aligned globular  
precipitates (Fig.7c). The size of the individual  precipitate is approximately 300-500 nm. 
Each precipitate grows along a specific orientation until they pin each other to form a 
continuous morphology as shown in Fig.7d. Within some  grains two distinct orientations of 
the aligned  precipitates have been observed as shown in Fig.7c. The angle between 
different orientations is always approximately 60. As the aligned  precipitate morphology is 
absent at 1000s-1 under the same temperature as shown in Fig7e, this indicates that strain rate 
may play an important role in its formation. The hardness of the area containing aligned  
precipitate morphologies is approximate 50 HV harder than that of the area without them in 
the sample deformed at 873K and 4000 s-1 as shown in Fig.7f. 
Adiabatic shear bands were only observed in the samples in which the aligned  precipitate 
morphologies have been observed as shown in Fig8. When viewed along the transverse 
section of the cylinder specimens, more than one adiabatic shear bands formed in a circular 
shape around the edge of the specimens. It is concluded that shear bands will form two 
coaxial and symmetrical hemispherical-shaped shells inside the cylindrical specimens during 
the high strain rate testing in the study of Odeshi et al. on a dual-phase steel [36]. In general, 
the flow stress will drop from the maximum value with the formation of adiabatic shear 
bands [37-40]. However, no such flow softening is observed in the stress-strain curves of 
specimens in which shear bands are observed. This indicates that the initiation of ASBs will 
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not lead to the drop of flow stress from the peak value in the Ti6554 alloy. SEM images in 
Fig.9 show the adiabatic shear bands in the Ti6554 alloy. With increasing strain rate, the 
width of the shear bands decreases. Microhardness testing has been done on the samples 
deformed at 873K and 4000s-1. The area of indent inside the band is smaller than that outside 
as shown in Fig.9a, indicating that the microstructure inside the band is harder. A comparison 
of hardness of areas inside and outside ASB is shown in Fig.9c. The hardening effect within 
ASBs is related to the grain refinement and phase transformations that may occur inside the 
shear bands [41]. 
 
 
4. Discussion 
Considering the high stability of the  phase in the Ti6554 alloy and the absence of twinning 
and martensite through microstructural observation, it can be confirmed that the dominant 
deformation mode of the Ti6554 alloy during high strain rate deformations is dislocations slip. 
According to dislocation dynamics[42], the flow stress of materials consists of a thermal part 
and an athermal part. The thermal part is controlled by shot-range barriers such as the 
intersection of dislocations and the Peierls stress which is sensitive to temperature and strain 
rate. A higher strain rate can accelerate the multiplicity of dislocations, leading to the 
formation of dislocation tangles [53-55] which will retard the movement of dislocations. In 
addition, a higher temperature will supply dislocations with sufficient thermal energy to help 
them overcome dislocation tangles [33, 41]. Therefore, the flow stress increases with 
increasing strain rate while decreases with increasing temperature. The athermal part of the 
flow stress is controlled by long-range barriers such as grain boundaries and secondary 
precipitates which are regarded as independent of temperature and strain rate during high 
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strain rate deformations. Therefore, the dissolution of  phase in the specimens deformed at 
temperatures higher than 1023K leads to a drop in hardness as shown in Fig.6h, which can 
explain the significant increment in temperature sensitivity for Ti6554 at 1173K shown in 
Fig.4b. The large increment of flow stress beyond a strain rate of 103 s-1 in Fig.3a has been 
interpreted as a transition from a thermally activated controlled mechanism to a dislocation 
drag controlled mechanism at  higher strain rates according to the three different mechanisms 
governing plastic flow proposed by Meyer et al.[43]. However, Fallansbee and Kocks [44] 
suggest that the improved strength can be attributed to enhanced rates of dislocation 
multiplication, instead of a change in the deformation mechanism. This alternate view was 
supported by studies of Lee et al.[45] and Zerilli et al.[46] in studies on 304L stainless steel 
and OFHC copper, respectively.  
4.1 Strain hardening behaviour 
The strain hardening rate is dependent on the competition between strain and strain rate 
hardening and thermal softening effects. Under quasi-static conditions, the heat generated by 
deformation can dissipate quickly thus the thermal softening effects can be neglected. This 
explains why the strain hardening rate in the stress-strain curve performed under quasi-static 
conditions is pronounced in Fig.2a, while under high strain rate conditions the heat generated 
by deformation cannot dissipate due to the short deformation duration. Hence thermal 
softening effects play an important role in high strain rate deformations of the Ti6554 alloy, 
leading to an insensitivity of flow stress to strains.  
The negative slope of curves performed at strain rates higher than 1000 s-1 and at a 
temperature of 293K in Fig2a is typically interpreted as flow softening. Flow softening is 
attributed to the initiation of adiabatic shear bands [37-40], break-up of high aspect ratio lath-
like precipitates[47] or adiabatic heating. As the former two microstructural features are 
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absent in the specimens deformed at 293K, it is supposed that thermal softening effects 
caused by adiabatic heating are responsible for the flow softening behaviour of the Ti6554 
alloy deformed at high strain rates at a temperature of 293K. The adiabatic temperature 
elevation in these specimens during high strain rate deformations has been calculated using 
the formula:   
0/  123  !45  45 /4$
678*
67                                                                                                       (6)                       
in which  and c are the density and specific heat of the material, respectively. The integral is 
the plastic work i.e. the area under the stress-strain curve. 	 is the heat fraction coefficient 
which is always defined as 0.9. The result is shown in Fig.10. It is found that the adiabatic 
heating leads to a significant increment of the sample temperature during high strain rate 
deformation. Therefore, the flow softening phenomenon in the Ti6554 alloy at 293K during 
high strain rate deformations is likely caused by thermal softening effects which outweigh the 
effects of the strain rate and strain hardening.  
The strain hardening rate for tests performed at temperatures higher than 293K increases 
compared to those performed at 293K especially at a strain rate of 1000 s-1, as shown in Fig2. 
According to dislocation dynamics, the microstructure only has influence on the athermal 
part of the flow stress (initial yield stress) [17] and has almost no influence on the thermally 
activated part. It is reasoned that gross microstructural features do not affect dislocation-
dislocation interactions [17]. Therefore, there is no obvious relationship between the strain 
hardening rate and the microstructure during high strain rate deformations of the Ti6554 alloy. 
An alternative explanation for this abnormal increment in the strain hardening rate with 
increasing temperature are dynamic strain aging (DSA) effects caused by the activation of 
solute Cr atoms in the  phase. The small atomic radius and high diffusivity of Cr compared 
with the other alloying elements make it possible for the mobile Cr atoms to pin dislocations. 
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The interaction between solute atoms and dislocations reduces the mobile dislocation density, 
resulting in an increment in the strain hardening rate at higher temperatures. The issue of 
DSA has been analysed in detail in a study on commercially pure titanium by Nemat-Nasser 
et al [22]. As for the negative slope at strains larger than 0.15 for the test performed at 1173K 
and 4000 s-1, this is attributed to the full recrystallization of the  phase. 
4.2 Novel  precipitate morphologies and strain localization 
To our knowledge, this is the first time that the continuous morphology consisting of globular 
 precipitates has been observed in a metastable  titanium alloy. A similar string-like 
morphology consisting of chevron  precipitates has been observed in the Ti5553 alloy[48], 
which was hypothesized to develop through multiple site nucleation from 
 particles. 
However, it has not been explained why these aligned  precipitates shared two or three 
distinct orientations in the Ti5553 alloy. In our study, it is supposed that dislocations act as 
the preferential nucleation sites for the formation of the aligned  precipitates. It has been 
observed that  precipitates nucleate along dislocations within slip bands  during aging 
treatments of a cold rolled Ti-15V-3Cr-3Sn-3Al alloy[49, 50]. During high strain rate 
deformations, structural defects like dislocations and vacancies will multiply in a much faster 
manner and the influence of networks of localized dislocations may increase. This explains 
why the aligned  precipitates formed in a short duration (2 minutes) for the high strain tests 
conducted at 873K. The development of the aligned  precipitates is accompanied with an 
increment in the hardness of the specimens as shown in Fig7e. Precipitates with high aspect 
ratios can act as barriers to dislocation movement, resulting in pile-up of dislocations at the 
/ interface [51].  
Adiabatic shear bands were absent in the sample deformed at 1000s-1 and 873K. This 
indicates that shear bands tend to form at higher strain rates. It has been reported that high 
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strain rates and low temperatures are beneficial for the formation of shear bands in titanium 
alloys [20]. However, in this study it was observed that the adiabatic shear bands prefer to 
form at higher temperatures. This phenomenon may be attributed to the occurrence of the 
aligned  precipitate morphologies, which may contribute to strain localization. The aligned  
precipitate morphology has hardening effects, leading to variations in the hardness 
distribution within specimens. As the areas absent of aligned  precipitate morphologies are 
softer, the deformation is likely to proceed more readily in these areas.  
 
 
5. Conclusion 
The dynamic response of the  titanium alloy, Ti6554, has been characterized at strain rates 
ranging from 1000 s-1 to 10000 s-1 and temperature ranging from 293K to 1173K using split 
Hopkinson pressure bar tests. The following conclusions can be drawn from the study. 
1.  The dominant deformation mode for the Ti6554 alloy during high strain rate deformations 
is dislocation slip. The flow stress of the Ti6554 alloy is more sensitive to temperature than 
strain rate. It increases with increasing strain rate and decreasing temperature.  
2. Flow softening observed in tests performed at 293K is potentially due to thermal softening 
effects caused by adiabatic heating during the high strain rate deformations. The increment of 
the strain hardening rate with increasing temperatures may be attributed to the interaction 
between thermally activated solute Cr atoms and mobile dislocations.  
3. When the temperature is raised to 873K, aligned  precipitate morphologies formed in the 
specimens deformed at the strain rates of 4000 and 10000s-1. These precipitates have 
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hardening effects on the matrix and are proposed to nucleate on dislocations introduced by 
the high strain rate deformations. 
4.  Adiabatic shear bands tend to form in specimens deformed at higher temperatures (873K), 
which may be attributed to the presence of the aligned  precipitate morphologies. The 
microstructure inside the shear bands is harder than that outside the bands in the Ti6554 alloy.  
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Table 1 
Chemical composition table (mass %) 
Materials                           Cr                         Mo                    V                    Al                     O                   Ti        
Ti6554                             6.05                      4.95                   5.09                4.20                 0.19                Bal      
 

  
 Fig.1. Schematic showing the arrangement of the SHPB device. 
Figure(1)
 Fig.2. True stress-strain curves of the Ti6554 alloy deformed at different temperatures: (a) 
293K (b) 573K (c) 873K (d) 1173K. 
Figure(2)
 Fig.3. (a) Flow stress for a strain of 0.10 at different strain rates. (b) Flow stress for a strain 
rate of 4000 s-1 at different temperatures. 
Figure(3)
 Fig.4. (a) Strain rate sensitivity for strain rate of 1000-10000s-1at different temperatures (b) 
Temperature sensitivity at strain rate of 1000s-1  
 
Figure(4)
 Fig.5. (a) XRD spectra, (b) Optical image and (c) SEM image of solution treated and aged 
Ti6554 alloy 
 
Figure(5)
 Fig.6. Optical images of samples deformed at: (a) 4000s-1, 293K (b) 4000s-1, 573K (c) 4000s-
1, 723K (d) 4000s-1, 873K (e) 4000s-1, 1023K (f) 4000s-1, 1173K (g) 1000s-1, 1173K, and (h) 
Microhardness of specimens deformed at 4000s-1. 
Figure(6)
 Fig.7. SEM images of samples deformed at: (a) 873K, 4000 s-1 (b) 873K, 10000 s-1, (c) and 
(d) higher magnification SEM images of the aligned α precipitate morphologies (e) SEM 
image of the sample deformed at 873K and 1000 s-1 (f) Microhardness of microstructure with 
and without aligned α precipitates in the specimen deformed at 4000s-1 and 873K. 
 
Figure(7)
 Fig.8. Optical images of adiabatic shear bands in samples deformed at: (a) 873K, 10000s-1 (b) 
873K 4000s-1. 
 
Figure(8)
 Fig.9. SEM images of adiabatic shear bands in samples deformed at: (a) 873K, 4000s-1 (b) 
873K 10000s-1, and (c) Microhardness inside and outside ASB in the specimen deformed at 
4000s-1 and 873K. 
 
Figure(9)
 Fig.10. Adiabatic temperature elevation as a function of the true strain. 
 
Figure(10)
